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Abstract of JP 5316305 (A) 
PURPOSE:To attain efficient reading at a high 
speed by providing a drive control means 
accelerating/decelerating a stepping motor 
depending on a period of a drive pulse so as to read 
a picture during the acceleration/deceleration. 
CONSTITUTION:A pulse generator 310 counts a 
basic clock from a timing generating circuit 37 and 
generates an HS pulse at a period HS. A period 
variable pulse generator 38 generates a pulse motor 
speed period pulse by P pulses at a period of a 
setting register. Moreover, a setting variable register 
for a pulse rate generator 36 is set. A CPU 312 sets 
slow-up to a CPU interval variable and an original 
read line number to the CPU interval variable.; 
When the slow-up period is finished, a constant 
speed is declared for the internal variable, awaits 
the end of the constant speed period while 
observing the interval variable, declares slow-down 
to the internal variable when the constant speed 
period is finished, awaits the end of slow-down 
period while observing the internal variable to stop 
the drive of the pulse motor. 
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(54) PICTURE READER 

(57)Abstract: 

PURPOSE: To attain efficient reading at a high speed by 
providing a drive control means 

accelerating/decelerating a stepping motor depending on 
a period of a drive pulse so as to read a picture during 
the acceleration/deceleration. 

CONSTITUTION: A pulse generator 310 counts a basic 
clock from a timing generating circuit 37 and generates 
an HS pulse at a period HS. A period variable pulse 
generator 38 generates a pulse motor speed period 
pulse by P pulses at a period of a setting register. 
Moreover, a setting variable register for a pulse rate 
generator 36 is set. A CPU 312 sets slow-up to a CPU 
interval variable and an original read line number to the 
CPU interval variable. When the slow-up period is 
finished, a constant speed is declared for the internal variable, awaits the end of the constant 
speed period while observing the interval variable, declares slow-down to the internal variable 
when the constant speed period is finished, awaits the end of slow-down period while 
observing the internal variable to stop the drive of the pulse motor. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln an image reader which reads a manuscript picture by the drive of a stepping motor 
while carrying out scanning movement of an optical scanning system or the manuscript at 
least, An image reader having a drive control means which carries out the acceleration and 
deceleration of the above-mentioned stepping motor by shortening of a cycle of a drive pulse, 
and extension, and performing image reading during the acceleration and deceleration 
concerned. 

[Claim 2]An image reader having a variable power processing function in claim 1. 
[Claim 3]An image reader having a pulse rate generating means which judges use and 
infanticide of read data in proportion to driving speed of the above-mentioned stepping motor 
in claim 1 or 2. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationJThis invention relates to image readers, such as a copying machine, a 

facsimile, and an image scanner. 

[0002] 

[Description of the Prior Art]Conventionally, the following control methods were taken in this 
kind of image reader. 

(1) In reduction, as variable power of a vertical scanning direction, the image data stored in the 
memory was read and thrown away, and, in expansion, it was compensating for data by 
electric processing, for example. 

(2) In a high speed drive, when performing image reading, a driving means needs a run-up 
period until it reaches top speed. And in this run-up period, since the vertical-scanning reading 
magnification of the line image sensor to a manuscript changed, image reading was not 
performed, but top speed was reached, and after the aforementioned reading magnification 
became stable, image reading was performed. 

[0003] 

[Problem(s) to be Solved by the lnvention]However, false-like [ it cannot say that variable 
power is carried out in a strict meaning to a actual manuscript picture in the method of the 
conventional technology (1) mentioned above, and ]. Constituting becomes the image 
processing circuit for reduction and expansion is required, and complicated. 
[0004]On the other hand, in conventional technology (2), the width for being unable to perform 
image reading but making a run-up is required for a run-up period. The time loss of a run-up 
period will also be produced. 

[0005]This invention performs variable power of original vertical scanning, and an object of this 
invention is to provide the image reader which can make reading by high speed efficient. 
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[0006] 

[Means for Solving the Problem]ln an image reader in which this invention reads a manuscript 
picture by the drive of a stepping motor while carrying out scanning movement of an optical 
scanning system or the manuscript at least, It has a drive control means which carries out the 
acceleration and deceleration of the above-mentioned stepping motor by shortening of a cycle 
of a drive pulse, and extension, and image reading is performed during the acceleration and 
deceleration concerned. 
[0007] 

[Example]Drawing 1 is an outline sectional view showing the structure of the image reader of 
this invention. 

[0008]This image reader has the pulse motor 11 which drives the read head 16, the white 
orientation plate 12 for amending the strain of an optical system, and the manuscript buck 14 
which supports the manuscript 13 which turned picture information downward, for example, 
consists of glass plates. Drawing 2 is a top view showing the above-mentioned manuscript 
buck 14. 

[0009]The light source 15 in which an image reader irradiates with a manuscript and the 
control unit 17 which controls this whole image reader, The lens 18 which carries out image 
formation of the catoptric light from a manuscript, and the reflectors 19, 110, and 1 1 1 to which 
the catoptric light from a manuscript is led, The interface connector 1 12 for performing an 
external instrument and an interface, It has the read head 16 which supports CCD1 13 as a line 
image sensor, and light source 15, reflector 19, 110, and 111, lens 18, and CCD113 which 
were mentioned above, and the wire 114 which tows the read head 16. 
[0010] Drawing 3 is a block diagram showing the control unit 17 of this example. 
[0011]The amplifier 31 with which the control unit 17 amplifies the analog picture signal from 
CCD113, A/D converter 32 which changes the analog picture signal from this amplifier 31 into 
a digital signal, The image processing circuit 33 which performs predetermined image 
processing to the digital signal from this A/D converter 32, The buffer memory 34 which stores 
these processed data, and the interface circuitry 35 which performs an interface with an 
external instrument, The pulse rate generator 36 which determines the timing which uses the 
data of infanticide or CCD1 13, The timing generating circuit 37 which is making the whole 
clock timing, The synchronous variable pulse generator 38 which generates the clock pulse P 
to a pulse motor, The pulse motor drive 39 which occurs as a phase signal to the pulse motor 
1 1 , and drives the clock pulse P, The storage time pulse generator 31 0 of CCD1 1 3, CCD 
driver 31 1 which drives CCD1 13, ROM which builds the micro program in the inside, and RAM 
for working are built in, and it has CPU312 which controls the whole. 

[0012]Next, the operation in the image reader of this example is explained based on the flow 
chart shown in drawing 4 and drawing 5 . Drawing 6 is a chart explaining the meaning of the 
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variable used by this example, and a constant. 

[0013]First, CPU312 receives the command of an external instrument, starts image reading 
(S1), and performs the next setting out (S2). First, a value is set as the set variable register Hs 
of the CCD storage time pulse generator 310. What is necessary is just Hs<=mxP 1 /C. This Hs 

is a fixed period. 

[0014]This pulse generator 310 counts the basic clock from the timing generating circuit 37, 
and generates Hs pulse with the cycle of the value of Hs. At the time of pulse motor top speed 
cycle P , this is the vertical-scanning variable power rate C, and is a range which infanticide 

can do the data of CCD1 13 or is altogether made as it is effective. 

[0015]P 1 is set as the set variable register P on the periodic variable pulse generator 38. This 

is an early pulse motor speed cycle. The periodic variable pulse generator 38 counts the basic 
clock from the timing generating circuit 37, and generates the pulse motor speed periodical 
pulse for P pulse with the cycle of setting register P. After setting register P is set up, it 
becomes effective after a former set cycle is completed to the thing under present setting out. 
[0016]Set variable register Tx=mxP Q /C of the pulse rate generator 36 is set up. This value can 

determine the time of operating CCD data on a curtailed schedule or being effective in the 
variable power rate C of a vertical scanning direction, when it is pulse motor initial velocity 
cycle P . 

[0017]CPU312 sets a slow rise as the CPU internal variable M further, and sets the number of 
manuscript reading lines as the CPU internal variable L. 

[0018]Next, CPU312 moves the read head 16 in the 2b direction in drawing 2 (S3). And 
CPU312 waits for a slow rise period to expire, looking at the manuscript reading line remaining 
number L (refer to drawing 7 ). 

[0019]And after a slow rise period expires, it waits for a constant-speed degree period to 
expire, declaring the degree of constant speed to the internal variable M, and looking at the 
internal variable L (S4). And after a constant-speed degree period expires, it waits for a 
slowdown period to expire, declaring a slowdown to the internal variable M and looking at the 
internal variable L (S5). And after a slowdown period expires, a pulse motor drive is suspended 
(S6). 

[0020]ln the above operation, data is transmitted to the external instrument by the method of 
not illustrating, between S3-S5. Interruption takes for CPU312 in Tx set cycle of the pulse rate 
generator 36 between S3-S5. 

[0021]lt judges then whether the state of the internal variable M is a slow rise by ST1, and 
when it is a slow rise, deltaP is reduced and set as the set variable register P of the periodic 
variable pulse generator 38 from the former value P by ST8. Therefore, since the pulse motor 
frequency f is f=1/P, as shown in drawing 7 , a slow rise period will be accelerated. 
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[0022]By ST1, when the state of the internal variable M is a constant-speed degree period not 
in a slow rise but in ST2, P is set as the set variable register P. 

[0023]Next, if the state of the internal variable M is a slowdown period in ST[ not a constant- 
speed degree period but ] 3, deltaP will be added and set as the set variable register P of the 
periodic variable pulse generator 38 by ST4 ST2. Therefore, since the pulse motor frequency f 
is f=1/P, a slowdown period will be slowed down as shown in drawing 7. 

[0024]By ST1-ST3, when it is not all the period, either, it returns as it is (when having stopped). 

[0025]The variable L is carried out -1 by ST5, and mxP/C is set as Tx of the pulse rate 
generator 36 by ST6. Here, P is the value below which it interrupted and which was set in 
inside. 

[0026]Next, CCD reading directions are performed to the image processing circuit 33 by ST7. 
[0027]here - temporary - m= 3 - C= 0.66, supposing it is .. and (about 67%), If the set 
variable register Hs is set as Hs=3xP 1 (<=mxP 1 /C), during [ which is shown in drawing 7 ] the 

constant-speed degree, the cycle Tx will change with the P at that time, and will serve as 
Tx=mxB/C=mxP 1 /0.6666=4.5xP 1 (at the time of the highest speed). 

[0028]lnterruption has taken for CPU312 for every Tx pulse then. That is, with generating of 
the present Tx pulse, interruption starts CPU312, it points to reading permission of CCD to the 
image processing circuit 33, one cycle from the following Hs pulse is used as valid data, the 
CCD data of the shadow area of drawing 8 is processed as effective, and it stores in a buffer 
memory. 

[0029]At the time of 1 / 2 speeds, similarly, as shown in drawing 8 , CCD data can be validated 
at every [ of P pulse ] 4.5xP, and CCD data can be operated on a curtailed schedule at same 
variable power rate in proportion to P pulse, and suppose that it is effective. 
[0030]Although the fixed slow rise and the slowdown were provided in the above example, also 
when a partner's transmission reception changes with the transfer speed, in communication 
with an external instrument, it also becomes possible to perform a slow rise, regular speed, 
and a slowdown and to perform the reading corresponding to transfer speed. 
[0031] 

[Effect of the InventionJAccording to this invention, as explained above, while being able to 
perform a slow rise and a slowdown, without changing exact variable power with easy 
composition, reading by variable power becomes possible at the time of the slow rise and a 
slowdown, and there is an effect which can improve a utilization ratio. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an outline sectional view showing the structure of the image reader of this 
invention. 

[Drawing 2] lt is a top view showing the manuscript buck in the image reader of the above- 
mentioned example. 

[Drawing 3 ] It is a block diagram showing the control unit of the above-mentioned example. 
[Drawing 4] lt is a flow chart which shows the operation in the image reader of the above- 
mentioned example. 

[Draw ing 5]lt is a flow chart which shows the operation in the image reader of the above- 
mentioned example. 

[Drawing 6] lt is a chart explaining the meaning of the variable used in the above-mentioned 
example, and a constant. 

[Drawing 7] lt is an explanatory view showing each speed period of a stepping motor and the 
relation of frequency to the image reader of the above-mentioned example. 
[Drawing 8]lt is a timing chart which shows the operation in the image reader of the above- 
mentioned example. 
[Description of Notations] 

11 — Pulse motor, 

12 -- White orientation plate, 

13 — Manuscript, 

14 -- Manuscript buck, 

15 — Light source, 

16 - Read head 

17 — Control unit 

18 - Lens, 
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19, 110, 111 - Reflector, 
112 — Interface connector, 

113- CCD, 

114- Wire. 

31 - Amplifier, 

32 - A/D converter 

33 — Image processing circuit, 

34 — Buffer memory, 

35 — Interface circuitry 

36 — Pulse rate generator, 

37 - Timing generating circuit 

38 — Synchronous variable pulse generator, 

39 — Pulse motor drive, 

310 - Storage time pulse generator, 

311 - CCD driver 

312 - CPU. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 
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[Drawing 4] 
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[Drawing 
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[Drawing 7] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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